Objective. The Specialty Care Access NetworkExtension for Community Health Outcomes (SCAN-ECHO) is a video teleconferencing-based training program where primary care providers are trained by a specialty care team to provide specialty care. A multidisciplinary team of pain management specialists at the Cleveland Veterans Affairs Medical Center established such a program for pain management; a description and preliminary effectiveness assessment of this training program is presented.
Introduction
The Veterans Health Administration (VHA) uses community-based outpatient clinics (CBOCs) to provide an accessible and culturally appropriate setting for primary care [1] . However, this setting provides limited or no access to specialty care, which can lead to undesirable health consequences [2] and forces patients to drive or be transported to health care centers as far as 300 miles away in order to receive specialty care. The VHA Office of Specialty Care Transformation has promoted the implementation of initiatives designed to increase access to common chronic and complex conditions and resources for both the patient and the primary care provider (PCP) while preserving continuity in the PCP-patient relationship.
In 2003, a model of continuing education for health care providers, Project ECHO (Extension for Community Healthcare outcomes) was initiated by Dr. Sanjeev Arora at the University of New Mexico Health Sciences Center [3] . This program uses video teleconferencing technology to train and provide virtual case management support to PCPs in remote locations throughout the state; it was initiated and proven to be a safe and effective means to provide treatment for hepatitis C, until then only available in major metropolitan areas. In 2011, the VHA created the Specialty Care Access NetworkExtension for Community Health Outcomes (SCAN-ECHO), modeled after Project ECHO. SCAN-ECHO allows multidisciplinary specialist teams in centrally located VHA hospitals to extend training and support to PCPs in local CBOC settings. Data show that comprehensive and interdisciplinary approaches that can address comorbidities are the most effective way to treat chronic pain [4] and other conditions [5] .
Like other participating medical centers, a key objective for the Cleveland-based SCAN-ECHO program was to build a sustainable infrastructure of PCPs working at CBOCs equipped to treat chronic conditions such as chronic pain throughout the Ohio network of VHA medical centers, and then to extend the outreach to VHA medical centers in other states. About half of the 100 million Americans suffering from chronic pain are first seen in the primary care setting [6] despite the fact that PCPs often lack adequate knowledge to evaluate and treat chronic pain [7] . These issues are compounded by serious challenges related to risk of opioid addiction, dependence, and potential for overdose [4] . The VHA and the Department of Defense, among other organizations, have released guidelines [8] emphasizing the need for interdisciplinary care for pain management (PM). However, system-wide health care limitations including access to specialty care and dissemination of safe and effective care plans remain common impediments to effective implementation of these guidelines [9] [10] [11] .
This initial assessment of program effectiveness describes the SCAN-ECHO PM program at the Cleveland Veterans Affairs Medical Center (CVAMC) and reports on findings and feedback from participating providers.
Methods

SCAN-ECHO Program Structure
Pain Management was selected as a specialty to be included in the CVAMC SCAN-ECHO program based on the prevalence of chronic pain in the veteran population [11] , the complexity of chronic pain diagnoses and treatments [12] , and the socioeconomic impact of improving chronic pain treatment [13] . PCPs expressing interest in pain management training were selected to participate in SCAN-ECHO training based on geographical location in order to achieve a balanced distribution of trained providers. Using video teleconferencing technology, select PCPs in CBOCs throughout Ohio and from a small number of VHA facilities outside of Ohio were connected with a multidisciplinary team of PM specialists including a physician, behavioral psychologist, dietician, and physician assistant at the CVAMC for training, as shown in Figure 1 . These training sessions were composed of weekly virtual sessions where expertise was shared in two formats: 1) a didactic on common pain conditions, relevant psychological disorders, and treatment options; and 2) a real-time consultation on actual patient cases. The topics presented in the didactic followed a curriculum (Supplementary Data File A) planned by the Cleveland-based PM team. Prior to SCAN-ECHO training sessions, participating PCPs submitted consult cases and questions to the SCAN-ECHO PM team through the VHA electronic health record. This process constituted the case management model that allows other PCPs to participate and learn. Submitted cases were screened and prepared by a physician assistant team member for level of complexity and educational value. Cases were then presented in the SCAN-ECHO session to allow for real-time discussion of selected cases. The aims of the one-year curriculum were to train PCPs to provide care for many common PM issues and to develop working relationships between PCPs and PM specialists.
Participants
Execution of the CVAMC SCAN-ECHO program started in June 2011 and continues today. A total of 82 providers have attended at least one session since program initiation; overall, the median number of sessions attended was 16. Roughly two-thirds of all participants were within Ohio; several groups of physicians from other VHA facilities have also participated. Participating providers in the first three years of SCAN-ECHO were invited to complete pre-and post-SCAN-ECHO program questionnaires. Twenty-five providers completed questionnaires at both pre-and postprogram time points in a manner that allowed their responses to be paired. This group of participants was not a random sampling of all providers, skewing toward those providers with consistent attendance. Among the 25
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respondents with matched pre-and postdata, the median number of sessions attended was 28; among the other providers, the median was seven. Eighteen were based in Ohio VA facilities, and seven were not. These 25 respondents included 21 MD/DOs, two PharmDs, and two nurse practitioners.
Questionnaires Pre and Post Differences in Distribution of Questionnaire
The completed questionnaire, Supplementary Data File B, assessed provider confidence across several domains related to chronic pain: diagnosis, pharmacologic management, managing comorbidities, counseling and education, and general confidence. The questionnaire was modeled after a survey of clinicians participating in Project ECHO for Hepatitis C [14] . The questions were adapted to address knowledge deficits that are commonly seen and noted in PCPs' approach to patients with chronic pain and perceived competence of PCPs. Each of 17 confidence items was rated by the respondent on a five-point scale (none or no skill ¼ 1, slight knowledge ¼ 2, comparable to peers ¼ 3, competent ¼ 4, or expert ¼ 5). Confidence rating questionnaire items were distributed for review and confirmation of clarity to PCP participants from PM SCAN-ECHO sessions apart from this study. Paired t tests were used to test significance of potential changes between pre-and postquestionnaire responses for each item.
Eleven multiple-choice knowledge questions across the same range of topics were presented (see Supplementary Data File B). A PM specialist supplied correct answers to the knowledge questions. Knowledge questionnaires also were examined by three subject matter experts to confirm clarity and correct answers. Questionnaires were administered using preprinted paper forms. Data analyses were performed using R version 3.2.2. Again, paired t tests were used to test significance of potential changes between preand postquestionnaire responses for each item.
Group Semistructured Interviews
Qualitative interviews in a group setting were conducted to provide a rich data set including potential recommendations for improvement to the program and to better understand barriers and facilitators to providers' participation in the Cleveland SCAN-ECHO PM program as well as perceived and actual strengths and weaknesses of the program. Group interviews with PCP participants were scheduled immediately following SCAN-ECHO PM sessions. Thus, all interview participants stayed in their home locations and participated as a virtual group with fellow SCAN-ECHO PM participants. The sessions followed a semistructured interview guide (see Supplementary Data File C) and included open-ended questions related to how participation in the program affected their practice, their opinion on the format of the program, and their perceptions on how the program affected both actual and perceived patient care.
An experienced qualitative interviewer who had never before met the participants and did not have any prior involvement with the Cleveland SCAN-ECHO program sessions conducted all interviews from Cleveland. Two other note takers were present during the interviews. All interviewees had familiarity with each other from multiple prior SCAN-ECHO program sessions. Two group interview sessions were conducted, each with seven of the 15 participants from the SCAN-ECHO PM PCP (from three different sites) ongoing at the time of the interview. During each focus group, the interviewer and two note takers compiled responses as direct quotes and by paraphrasing. Interview notes were analyzed using an inductive content analysis approach [15] . Notes were independently summarized by three team members; results were compared and discrepancies resolved by consensus. Responses were aggregated by site and assigned a unique site identifier: A, B, or C. After a repeated open coding analysis of all notes, a consensus was reached between the interviewer and both note takers.
Results
The provider questionnaire measured gains in both confidence and knowledge over the course of the SCAN-ECHO program. Significant increases in mean provider confidence were observed across all confidence items (P < 0.01 for all items). For all knowledge questions, more postparticipation responses were correct than preparticipation responses; the mean number of correct answers per participant was tested using a paired t test and increased significantly from 6.8 to 8.2 (t-statistic ¼ 2.75, df ¼ 23, P < 0.05). Sporadic missing responses to knowledge questions were considered incorrect responses; one respondent failed to complete any knowledge questions in the postparticipation survey and was excluded from the knowledge question analysis. Means, standard errors, mean differences, and t values (and degrees of freedom) are listed in Table 1 .
Virtual Groups Interviews
Analysis of interview notes revealed the following categories: self-efficacy, program format, improved patient care, networks and communication, knowledge, and resources. In general, program participants had improved selfefficacy and reported that the program format facilitated the acquisition of knowledge and improved relationships between specialists and PCPs. Knowledge obtained was reported to facilitate improvements to care of patients with pain-related issues. Providers reported a better understanding of strategies for treating patients with chronic pain, especially for common issues, resulting in improved patient care and increased access to specialty care.
Self-Efficacy
Increases in confidence in providing more types of treatments and more effective treatments for their patients were reported. Participating PCPs reported that the program helped them feel more in control of patient outcomes and more comfortable asking for and receiving advice regarding care for patients experiencing pain.
Before this program, I wasn't sure how to work things; the guidance and insight has been helpful; now I can take control of visits in regards to pain. 
Networks and Communication
Interview participants from each session attributed program success to improvements in communication between PM specialists and PCPs, at times just by becoming better acquainted with the multidisciplinary PM team members. Interviewees reported that in their opinion formation of a local PM clinic and setting aside a block of appointments devoted solely to chronic pain patients on some regular basis at some sites further improved functionality and ability to deliver care to patients with increasingly complex issues.
I like seeing and getting to know the other members. 
Resources
Although the program was noted to be helpful, most participants reported an increased workload. On the other hand, job satisfaction was improved. These gains in comfort and control were reported to continue to develop as relationships were built between the PCPs and specialist team members. The main impediment to participation was time.
A few items were identified by participants to further facilitate program success, including a knowledgeable and capable administrative and technical staff to facilitate participation and ensure successful sessions, and the use of a web-based platform to allow for more flexibility was recommended.
Discussion
The questionnaire results show significant improvements in all aspects of provider confidence examined. While evaluation of the VHA SCAN-ECHO program is currently being conducted on a national VHA level, analysis of individual SCAN-ECHO programs could prove valuable in identifying facilitators and barriers to local adaption for a successful program. A distinction between this program and other tele-health programs is that the CVAMC PM SCAN-ECHO program focuses on generating expertise among PCPs by forming connections between PCPs and specialists rather than between patients and specialists. Other programs such as Project ECHO have achieved some success with this style of tele-health program [16] [17] [18] [19] .
Project ECHO [3] is based on Bandura's Social Learning Theory [20] , which proposes that people learn by observing others. In SCAN-ECHO, PCPs observe interactions between specialty teams serving as teachers, and other PCP participants are the students. This model further explains how learning promotes behavioral change under conditions specifically built into the SCAN-ECHO model. Behavioral change is reinforced when 1) PCPs witness how learned treatment strategies result in improvements in patient care, 2) this learning experience is shared with their colleagues, shared and supported by champions, and 3) self-efficacy is increased. Studies have shown that increases in selfefficacy alone are associated with increased screening, dental referrals [21] , and adherence to guidelines [22] .
Lack of time allocated for tele-ECHO clinics and lack of reimbursement for PCPs have been noted as potentials barriers to participation [23] . At the primary care level, the main barrier to participation was obtaining protected time for PCPs to attend weekly educational sessions. Despite the challenges associated with re-appropriating patient care hours to training hours for PCPs, support from leadership for this program has the potential to achieve long-term benefits in terms of quality of care, access to specialty care, patient satisfaction, and PCP morale. Relationships formed between PCPs and specialists were found to be highly valued, and further investigation is needed to determine the sustainability of these relationships post-program participation.
While improvements in knowledge and self-efficacy are associated with behavior change, measures of provider behavior change are beyond the scope of this study. However, changes in provider behavior have been documented as increased utilization of physical medicine services and an increased number of new prescriptions for nonopioid medications [24] .
Limitations of this study include the small sample size and a lack of random sampling strategy. The data are limited to the participants who were interviewed, and the findings are not necessarily applicable to the wider population. In addition to potential site-specific cultural differences at the provider level, there are large variations in veteran demographics across VHA facilities. However, this Cleveland-based SCAN-ECHO program began by serving only Cleveland-area CBOCs, expanded throughout the state and now across state lines.
Future studies should examine whether and how this program has improved access to specialty care. Specific measures may include: 1) number of consultations to the main hospital, 2) patients' travel time, and 3) specific measures of quality of care. Further analysis of the program should include quantification of PM referrals and cost savings. Finally, a sustainability analysis will be critical to ensuring that reported gains can be and are maintained.
Conclusion
There are indications that the application of the SCAN-ECHO program in the VHA can be successful and can meet the needs of the veterans and the medical centers [24] . Chronic pain is a common ailment in the US population generally, and in the veteran population especially. Educating PCPs on how to address such challenging clinical matters could help reduce demands on specialists and provide specialty access to veterans in the primary care setting. Additionally, this program provides an informal format for PCPs to submit cases to specialists and to learn from each other. The establishment of relationships between PCP and specialist that occurs over the course of the program was reported by PCPs as an enduring and invaluable resource. Interestingly, PCPs reported that the process of de-emphasizing early and indiscriminate use of opioid medications was hard and was a process that occurred only after repetitive lessons, as were offered by this program. PCP confidence in understanding and treating chronic pain improved after participation in the program. Whether there is a direct impact of the program on patient satisfaction, cost savings, and ultimately patient outcomes remains to be determined. It is likely that this model will continue to be adopted in other health care systems based on the results of project ECHO [3, 14, [17] [18] [19] and the Cleveland VHA's adaptation.
